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|/Following 1s & translation of an article by K. Silink and
18, vohnout entitled "Radlolzotopove pracovisie ve

lzdaravotnictvi™ ’ (Engliel verslon above) in Ceskoslovenske
'Zaravotniotvl (Czechoslovekis Health Service},  Vol. VIIIL;
 No. 2-3, Prague, 1960, pages 124-130

PROSPECTS FOR THE USE OF RADIOISOTOPES IN CZECHOSLOVAKIA
| Departments for Work with Radioisotopes in the Health

1 world. In Czechoslovakia we have had a long-standing tra-

JPRS: 5863
C30: 4323-N/a

 “Service

The use of radicactive isotopes is one of the great
contributions of modern medical science to humanity. Ato-
mic power directly applied serves the noble human purpose |
of diagnosing. and treating diseases and curing the sick
who could not be otherwlise saved. ‘

The development of methods for the applicafion [of
radioisotopes/ has significantly advanced all over the

dition, linked to well known Czechoslovak radiolegy, of
which the principal representatives between the two world
wars were Ostrecil, Novak and Behounek, The Research In-
gtitute for Endocrinology /Vyzkumny Ustav endokrinolo-
gicky/ has been working since 1951 with artificial radio-
igotopes, notably the radiocactive isotope I-131 to diag-
nose and treat diseases of the thyroid. Other methods of
aduinistering radicisotopes have been developed: among
them are the radicsurgigal method; the application of
negadoses in treating advanced cases of cancer of the
thyroid gland; and the methods of using radioisotopes in
the treatment of certain heart conditions. Several other
centers have been organized since, but their total poten-
tial is still inadequate tc handle all cases. We are,
therefore,conoermed in creating conditions in which these
methods could be used on a broad basis.

Cobalt and I-131 are the radiocactive isotopes moat fre-
cquently used in teletherapeutic instruments. According tg
the number of critical cases requiring. treditment with
these agents, we eztimate the present minimum annual re-

' quirements to be 150-200 curies. We have actually
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available only a few dozen curies and even these cannot be
fully utilized because of the lack of technical facilities.
We, therefore, cannot for the present save more than five
to ten percent of the afflicted for whom the treatment with’
this isotope is of vital importance. E similar situation
prevails in the application of redioactive phosphorus P-332 |
suitable for treatment of blood diseases and fumors as well
tas in the application of radioactive gold Au-198. The re-
quirements for these radioisotopes by our healih service
jare estimated at one fourth to one third of radioiodine
requirements. : Lo

Radiocisctopes are used in diagnostics. A wide range of
isotopes is available to diagnose metabolic malfunctions,
kidney dimeases and heart condition; to detect and locate’
tumors; as well as for a variety of other tests. The
iradioisotope unit guantities used in these diagnostic | ¢

nmethods are small; but because of the intricate work method
only experienced operators may have access to laboratory.
equipment and instruments. In_the future, the importance
lof artificial radioisotopes will become even greater for
rodern metabolic, biochemical and physiological medical re-
search, as they will help tc discover new physiological in-
terrelationships and thus the causes of many diseases. In
this respect Czechoslovakisa has made no headway yet, but
efforts will bé made toward progress. - 1 :

The primary condlition for the development of the medical
. |application of radicisotopes is.to set up a bagic radic-
isotope depariment to work with the research insgtitutes
avbordinated to the Ministxy of Hemlth. The depariment
will develop the necessary basic methods and will train
physicians, biochemists, medical physicists and their as-
sistants. The Department will use radiocisotopes to diag-
cze ond treat cases which are in the care of and under

1ie

study by individual research institutes. Because of high ?
cost, it is impossible yet to establish in each ingtitute
departments that would handle the intricate work with "

radicisotopes. Individual institutes can afford setting
up only small specialized departments of the first or se-
cond category equipped to perform minor activities:depart-
wents for more important actlvities will be an exception,.
T+ is therefore necessary to set up a fully equipped cen-
tral department for isotopes (CIP); it will covperate with
other research institutes; it will be free to choose a
methodologic objective of its own. In an effort to train
voung cadres, we shall establish radioisotoplce deparitments
at medical faculty hospitals and eventually at the EKraj

s 2 L
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itutes of National Health as seon ag enough frained
alists are available. The network of faculty and Kraj

sotopic remsarch deparbuante will have the potential

diod x
of mesting all the urgent reguivenents of ithe iscltopic pro-:
ject of our healil service. : - H

The isetopie medical research program is very ambitious;
the basic departuents (of CIP and at faculties) will,
therefore, pursue several major directions. The most im-
portant is the metsbolicsnplication of isotopes, whereby
‘igotopes as open foradiation are selectively '
foarried to and accumulated in the orcanism fo swoply energy
o jto certain tigsves oy vrgand. The method of using radio-:
Jisotopes @z closad agents of radiation and the method of
teletherapy are being developszd by our onsclogic
departments. - :

Ve ghall uenion to the departments engaged

limit ouvx
in the application of

adicisviopes as metabolic and as
localized egents of radiation., The departments will be -
divided into c¢linical, experimental and dosimetric sections

. t .
U S Y

Clintcal Soctien .

The main section is the clinical section, which is re-
spongible for the use of radisisotopes in diagnosis and
therspy. Therapy consumes most of the isotopes; and pre-
misas must be equipped fto assire pratection and safety of
work with ionizing radiation. Depending on the number of
beds and the types of diagnosis it is possible that the
amount of radiocactivity could exceed 10 curies. This
apount iz, however, divided into smaller individual dozes
adninistered to the patients of the entire section. As a
ruie radioisctopes are concentrated in certain Organsg or
cavitics of the patient’s bedy. Radiosctive iodine is con-
certrated in the thyroid gland, radiocsctive geld in the
pleural or peritoneal cavity, eto. Most isotopes applied
metabolically are eliminated in the urine and negligible
feppantities in {he sweat, breath and stool. The section
may . therefore, have radicamctive centers of varied inten-
gity: the redicactive carriers are the patients; the urine
which the patients accwmulate in appropriate containers
for the purpose of dstermmining the isotope contents in
their body; even the linen will ba radicactive because of
residues of wrine and-sweat; and so will the objects which
the patient touches; there will also be radioactivity due
to spray diffusion. Open and closed radiation agents are
handled directly each time a dose is adninistered. The

Hpara. 3 -
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most virulent carriers of radicactivity are the patients
because they move around either actively or passively and
physicians as well as nurses come in direct contact with
them. Patients contaminate all objects they touch, es-
pecially bed linen, dishes and the like. There is always
the possibility of a sudden major contamination, e.g.,
when strongly radioactive urine is accidentally spilled.

The setting therefore requires specific construction
work, definite technical and organizational arrangements
i to safeguard working with radicactive substances. The re-
spective legal provisions have baen embodied in the CSN
Code No 341730 /Czechoslovak Norms Regulating Work with
Radicactive Elements/. The Code reduced to 100 millirems -
the permizsible weekly contamination dose for a worker;
the safety requirements have therefore risen considerably.
For example, if a tumor or thyroid gland of a patient con-|
tains 100 om of I-181, the intensity of gamma rays, radi- |
ating frem this source at a distance of one meter, will be,
25 millirems per hour; consequently a worker exposed to
the rays for over four hours would receive more than his
maximum permissible weekly dese of radiation., The section;
nay have at one ftime several intense sources of radiation;
it will, therefore, be necessary to make available to all |
concerned a map of isodoses showing the area of safe zones|
and pointing to contaminated zones where access is permis-
sible in most urgent cases only and under the protection
of lead aprons or:curtains and only for the minimum time
required. The curves of isodoses on the map will probably
be changing quite often; some contamination sources weaken
sooner or later, because the activity of isctopes declines
in disintegration curves according to the physical half-
life or biological half-life for isctopes that are present
in the body; other sources of radiation originate after
each new treatment. The variation in the distribution of
radicactivity is also due to the movements of patients to
the shifting of containers filled with radicactive sub-
‘stances (urine) as well as to the movement of contaminated
objects. : - '

It becomes, therefore, imperative te institute a con-
stant dosimetric supervision over the entire section and
its employees. Intense radicactive traffic should be con-
fined to precisely determined routes which should not be
crossed; they should be entered only with proper precau-
tions. The radiocactivity diffused by spraying should be
continuously eliminated by an efficient ventilating sys-
tem; accidental contamination caused by patients should be
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ronutdﬂ&Jv watched and prcmmi]y xmevedu

Proﬁaatlon ag&; gt garma rayg may be soughlt by kmeplnm 3
digtant and behind pzcieci;ve wills oy bhﬁ.iﬁ:g capeble of
n

wbor

intake of &thv@ agents,  The uf?nc%u4d1 désign of premises
jemphasizes prg%ac%ian aff T%ﬁ.u? digtance rather than by
ab &rbxng walle and cellings. Suppose in & building sev-
eral stories high a Eip@anﬁ carrying off waste matler
jwould sunddenly bur st betwsen the floors: the active sub-
‘stance could,iz;rﬁc%ﬂ;ﬁ the lower fleoors and.wmnta“in&te
: pre~¢ua1; the areas that are atnrrwxﬁe perfaatly protected
rilead, A case "vch,as this could cavse the closing of
&n»eﬂtire'wing for a long timse.

The radioa %i

to the dose they reseivad and time elapsed since the
application  The initial deluﬁﬁui'l?ﬁ of a patient fol-
lowing the adwinistration of medadoses in the treatment of
gome cages of thYEOTG gland cancer reaches several hundred
1«13‘ miorocuries. 'The gampa radistion »nienmﬁty at one
nmetar Matanes from the patient may reach up to 100 milli-
ra@” pm; hour and increases at close distances even to
gaveral rems per houvr. The patientfs .mdiailﬂﬁ intensity
declines rapidly and within ah@uf twelve hours drops to
one third or to one half of its original vmlumw,b@cawﬁa ‘
the isotope is rapidly elivinated with the urine. We must
take evary precaution to aveoid contamination while filling
urine intc the contailner used for messurement purposes in
the iondzation room. To rake much operations sgafe they
will be pwrfoz‘nﬁ‘ir a special “hot”™ room equlpped with
autometic fasilities for the entryv and exit of contailners
filled wi%h radicactive urine. For example, the patient
rests ona mebile bed which lg dirested by remote contrel
to & wall; through it a covered channel conveys the con-
tainer with hig vrine to the hot L&wadiary of the physical
gection for msagure m&ﬁ* by remote pipettes while the at-
tending paramﬂﬁﬁ} iz prote téd by a shelter. Heparate por-
tiong of urine are cmuv@yed autamat*cally te the iconization
chamber or to gome otherleboratory for the peasurenent of
togotive intensities. The medical staff obgerves the
atient frow a shelter and comes nearer to the patient
only. 1f abzclutely necessary and only for the shortest posd
 sible time while protected by a mobile curtain or some

r apwropriate obiject. After most of the radicactive
5

urine eliminated %h@ patient may be transferred to a-

i,
YOO Whe

ity of patients in rooms differs accdrding
t L

abaorbly rﬁdﬂdfxmn adeg ately. The best protection ageinsh
bote rayg ig to avoid con iaminatlnﬁ w'*g ‘and transfer or

i

ra he remalng isolated. His radiocactivity stays

s
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concentrated in some part of his body, like in the tumor of
hig thyroid gland or in the metastasis; the radicactivity
gradually desclines according to the effective half-life
ranging anywhere between 2 to 6 days.

- The patient’s room remaing a dangerous ambient because
of his radiation intensity; its value varies according to
the actual radioactivity inside the patients. It is,
therefore, advisable to separate patients into rooms by
groups according to thelr activity. The highest activity

ition of a "megadose® of I-151 may yveach the value of ap~
proximately 120 microourie. The powerful dege is best ad-
ministered to the patient in the morning to give him the
opportunity to be transferred back to his room in the even-
ing; otherwise he would have to pass the night in the
radicactive room. The first group of szotive romms is
therefore ressrved for patients having an activity of 20 to
120 microcuries. The gamma radiation intensgity at & dis- |
tance from the patlent of ore weter ranges from 5 to 30
millirems per hour; it may ries to weveral rems per hour
at-a cleose vicinity to the patient’s body. Such rooms are
for single beds only and have their own sanitary facilities
and bathroow (shower); they are Furnished very sinply for
easy cleaning and decontamination. The patient®s highly
radioactive urine iz collected and kept isclated either in’
a dark place or in the wall with the automatic conveyoer
channel. These rooms are sultable for the administration
of domea up to 100 microcuries conveyed directly to the
petient’s bed, The same method is used to caryy food and
other supplies to the patieni; the contact between hoapital
gtaff and patient will thus be limited to activities that

carnot ba  carried out by remote control (care for the '
patient, eta.); but even in this respect work will be eaged

without curtailing the cdre far the patient; e.g., the
position and the glant of the bed will ba sutomatically

controlled. s
The second group will ke constituted of rooms for medium
radiation intensity ranging from 1 to 20 micrecuries, The
gaurs radiation st a distance from the patient of one meter
g between 0.25 and § millirems per hour; at a close vicin-
'y to certeiln parts of the patient’s body the intensity
‘paey rviss to one rem per hour. The rooms will have tws Bedsl
~ifvrnished with the necessary sanitary facilities and
shoyer. Adeguate measures will be used to protect the
gtaff from the radiation effect of radicactive urine.

3

fate fnde )
P P

‘that could remain in a patient ten hours aftér the applica-~j

The third group of rooms will be reserved for radio-

-
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activities ranging bﬁtw@am G.l to 1 micracuri@g the I-131
radiation iﬁtanmnf at a digtance of one meter dess not ex-
veed (.35 mjlllgemm per hmvrs-an?s in the vicinity of some
pﬁ41aﬁih nay the intensity in a certain place of thelr hady‘
resch 100 millirems per hour. The radioa ativity of the
urine portions collwﬂted in containers doss not register -
more than 0.5 microcuries; no spaclal safety precauntions -
{are thevefore necessary. The rooms will have several beds
and will be furnished with their own sanitary fac xli&iaaa
The fourth and last grovp of patients ave those whose
total radisastivity does not exceed 100 mlcorocuries
ﬁ(pﬁiieafa exposed to imotoper for disgrostical purposes).
This group mav‘ba &ﬁ”@ﬁd&ﬁ*@d/in common rooms together with
other nonactive patients; they are released into home care
ag soon ag thelr activity drmpﬁ below 20 microguries.

The most faverahle approach to an economical arrangement
of rooms is the gyeten of transferring patients to rooms
according to the degressz of their radicactivity. For ex-
ampla, after the adninistration of a pogadese “in the morn-
ing the patient is transferred in the @vmning to a room ]
with & sivigle bed set uwp for radicmctivity ranging from 20
to 120 mJCfGCUIL@3. These rooms eve ocouped also by
immediately after they receive a dosge of 20 to 120
Vhen the patients? T&JiudftiWify drops below
ies they sre tranzferred to rooms equipped for
o reaning from 1 to 20 mirerocuriesy these rooms

ed aloo by ﬁmii@n?u immediately dffﬂr thay re-
dose within ifhat ca tegory. -Patients aVé kept there
elr asctivity drops to one mieracuri ; they are
then fram ferred to common low-astivity T&D&& where Bicro.
curies range betwsen 20 and 1; the common rooms are also
ocoupled by patients with higher. diagﬁuﬂtis dosas received
 for gointigraphic @xamina%;ﬁn, ete., The length of the
“6t$tﬁ*‘$ tay in the resmsotive category depends on the
effective half-1ife of the administered dose. Once the
patient’s activity drops below 20 microcurles he iz @ithmr
released or transferred to & common rnonactive room, De-
pending on the type of trestment given we may cho ﬂm@ osthexr
clagssification eriteria and reduce or increase the numbser
of different radicactive categeries. By uwesing thie sliding
method, we may kesp the map of rafinactivity within certair
l;mifa for the entire section and utilime all fﬁwiliiiaﬁ

aefficiently since the pfemisas axy built and eculpped for
pﬂ@lch radicantivity levelsns” The transfer of p&ﬁi@%ﬁﬁa
gven if thej are immobilized, can be effected with uimost
care and safety, e.g., in an apprepviat# isolated conveyor
that can carry tha sntire bed safely, etc. The l&yuut of

b R
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doors and connecting sections must therefore be well -
planred. For I-131 treatment we use, according to the
sliding room classification method, 4 percent of beds for. |
activities exceeding 20 wicrocuries; 12 percent of beds for
1 to 20 microcurie activities; 88 percent of beds for ac-
jtivities ranging from 100 microcuries to 1 om; and 46 per- :
“ lcent of beds for activities below 100 microcuries or for. ;
tnonactive cases. The last group of beds pertains to the
~lcategory of departments engaged in work with lowest radio-
{activity; it does not require all the sanitary protection
decreed by the CIN Code for categories working with highér
factivities. 'Part of the first category’s bed fund may be | .
used in other departments or institutions, which closely ‘
cooperate with the isotope bed department. Conseguently,
the socalled hot beds, located in the area divided by sani- .
tary anterooms into sections for patients and hospital
staff- respectively, will be distributed as follows: 7 per- |
cent in single-bed specially equipped rooms for high acti- |
vities (from 20 to 120 microcuries); 21 percent in rooms '
with two beds for activities ranging between 1 and 20
microcuries; and 72 percent in rooms with several beds and .
activities to 1 microcurie., For the treaiment with other
types of isotopes and for other ressarch objectives the
time &nd percentage relations will vary somewhat. -

The sliding room classification system requires a con-
struction design whereby the mesgt active section of the
department is isolated and projects into one direction.

The structure will have a minimum of background area in

all connecting corriders, in service and inspection rooms
and wherever there is no direct contact with radicactivity;
the reason is that exposure shouvld not be allowed to bear
on the permitted weekly average dose of 100 millirems. We .
have set thils safety limit so that the surrcunding area ,
does not share in these 100 millirems with more then 10
percent during a 36 hour working schedule; we also are - -
aware of the fact that such a dose may be acquired by a
hospital worker within minutes in some emergency cases
through direct exvosure; it will therefore be necessary to
keep the radisfion intensity in sald areas down to 280
mizrorcentgens. This is about twenty times the average in-
tensity to which the rest of the population is exposed.
It is therefore recommended to arrange isolated ‘rooms with
{highly active beds on one side of the corridor only. The
tother gide of the corridor should have windows leading in-
to the open. The opposite wing of the building will house
rooms with the lowest radicactivity, laboratories,
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megsurement rooms, for low activities, inspection rooms,
kitchen and sanitary rooms. In front of these premises
will be the nonactive area with rooms for employees {the
COF code prohibits eating and smoking of employees in the
working avea), administration and consulting offices. This:
ipart of the building should be connected with nonactive:
beds or beds registerihg activities up to 100 microcuries
anfst?t?he embulatory section which works only with lower
activities, ;

. There is always the posgibility that a patient in the
tactive bed section suddenly dies shortly after having re-
ceived the highest doses. The entire corpsie becomes a
gsource of radiation with its intensity declining according
to the disintegration curve of the administered isotope.
1The direct handling of the corpse exposes workers to a
thigh degree of radiation. We therefore connect the isola- |
{tion room with g remote control device to convey the bed
with the corpse to the autopsy room’s cool dark compart- |
ment; it will rest there until its radicactivity drops, as |
a result’ of the natural isotope disintegration, to a de~
gree pemitting safe handling. b

< i

The situation changes in case of a patient’s death oc-
curring several days after the administration of radio- ,
iedine; the isotope is concentrated in the single affacted
cizan or in the sclitary metastasis of the tumor. The |
procedure will be a fast removal of the critical organ from
the corpse; the corpse’s activity then drops to a minimum
and there is no further danger of exposure, The removed
organ is placed into a tinted vessel filled with & fizing
agent for further processing, e.g., for histoautoradic-
graply. The procedure will be carried out with all neces-
sary precantion against exposure in an appropriate room
connected with the room occupied by the bed. Autopsy of
radioactive corpses requires extraordinary technical and |
organizational measures to protect against gamma vadiation
and beta ray contamination, but should permit freedom of
movement to the physician performing the autepsy. We have
not yet solved the problem of the right protective measures
' to be applied in these cases; in the meantive, we shall
therefore perform the autopsy only after the corpse’s
j radicactivity has vanished., : .

Another major problem is that of performing surgery on
radioactive patients. This problem may be divided into
three categories: 1) emergency interventions made necessary
after the administration of isotopes, e.q,, acute ]
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‘-élprde of altogether as radiocactive waste iFf aontamim

ba designed for a broader purpa%& and gerve for s Ggeries

 broader scope will benefit the third murgza‘a category

are requir@d_far certain localized surgical aperatimn &nd:

tracheotomy; 2) interventions made n@cegﬂary for reasons
other than the administration of isotopes; 8) surgical ad-
mlniftratien_af i&mtmpe and complex radiosurgical -
treatwent . : ' . P

Most operations of thﬁ fira* aat@wwzy ma? h@ garried out
direatly with the patient in his bed or in the surgical
room of the surgical section of the isotopé’ &@parumenf,
The wethod may also be used in emergency cases not related
to the isotope adeinisiration. The surgical room ghould

of gynecologleal, urclogical and. ep+1cml nature., The

(gurgical igotope aduinistration in the form of open or
closed radiation agents and radicsurgical methods of
treatwent), These wmi}aﬂa WEOTS - intrﬁdhamd peversl years
ago and have baen succeasful in the treatment of some ad-
vanced tumors. We refér here bo surgery of malignant
tumors fe?lowiﬁa a pre-gurgical administration of imotopes
Very demanding facilities protecting against gamma rave

for radiosurgical interventions; we gtress the importance
of isolation and protection from radiation emanating from
the surgery table and while leaving é%uagh Sfreedon of move-
ment to the gurgeon and his staff. The sickbed department
will have spaces for the deposit of radicactive m&terial
and linen which must not leave the department ag long as .
it remains contaminated. A small laundry room aomn@at@d v
with the radicactive waste will be adequate for rapim der-
contanination. If the laundry method proves in&d@qudL@,
we shall put the linen in storage rooms for the diginte-
gration of short half-life iscvtopes: other linen will be

nated with isa&gpoz af lanw lasting h&if -lives,

The low radluaﬁtiviﬁy Sﬂbtiﬁﬁ of the isotopic dﬁpﬁrt» _
ment iz connected with the ambulatory room and with d?ﬁgwf‘
nostic dnstallations which operate with low doses of iso-
tope. Rooms used for the measurement of low activity will
be arranged to protect sensitive instruments from possible
intense radiation in the ro Omy @.¢e, cloge-by X-ray in- -
”“?n&cnts would cause interference. Some measurements

have to be made inside the radiocactive area but not
b‘ibfu the gensitivity of instruments is reduced. Sowe
instruments way be carried to the sickbed, others (the
gcintiscanney and.th@ profile gammagraph) raquire geparate
rooms. The active ingide area will be equipped with :

auvriliary laboratories for X- -ray d¢agno$is and.h&matalbgy,
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in the latter casge the o ranging betwestn LDy and 1D50
may provoke changes of the }‘ﬁcw peirtern calling for an im-d
mediate transfuslen or other mettods to protect blood :
sreatiorn,

Experirental Department |

nt are closely re-

The tesks of the experi A”ﬁadl cwﬂart ] _ €
~artrent, but the na-
’f;..

1::‘&.6(‘3. to the ’Ln, sy of ;}1@ CJ....A"H""E.’L; f.’“; r

,tura of the ewperimentsl ralict “aimpv wory is somewhat
ifferent. The dosage has & rauge of 109 curies and ig

censequentiy three timss lower than the dosage administered

i by therapy. : ' L :

On the other hend the range of I&dxﬂiﬁaxap@s_xs much
. wider; whereas the clinic cpartmant uwses Taﬂ$0»8ﬁt0péﬂ
- lwith a short- tern nmlﬁml ‘ i@ pﬁquﬁ}“ﬂiﬁal awd lOw

chemical work is done wi g
agents, such ag C-14 an} :me ﬂﬁr doe aq% to he
sure, reduced the risk of wXWmT.m& @3 >anuv;, Lot %hw wethod;
of ¢ Ivivlnw and procegsing the m“i»xirn increages the pos-
m&bll»tu of infecting ths org with open radiation
egents, Hirlet anﬁltary meEsures are therefore enforced i
v laberatories and particulary in work with animals. The
Tadluuwfﬁwe zoo, the physical and ﬁzrch gmical 1ahmxatariesj
lehall be sguipped with a perfect ventilation system and
most work with opsn radiation avcwr“ shall be done in di-
Clgesters or gloved boxes., AlL V"Vk will be subjlect to a
»  {oonstant contaminaticn control of all swrfaces, work areas,
ﬁOutﬂ$ s, toola, huﬂd“ and clothing. The control and
pgimetric wupgvvﬁu on are the responsibility of the
pnyﬁ;- } seotion of the radiois sotopic departwent which is
providad v iL} g1l *hv needed technical and personnel
f&ﬁllltiﬁ

-

The physical section of the radioisctopic department is
regponsikle for: '
- : 1} Coordinstion of rsdioisotope planning in the entire
department s ‘
2) Ordering radioisotagr shipwents and the storage of
upu]kaﬁg
3) ngirihutlun of Iadiolsotoper to sections concernsd;
Dogimetry of rmdiﬁlsofopeg for all sections;
hevelopment and standardization of desimetric
methods;
Desimetric caltbratzng service for all sectilons;
Phy~3c&} consulting ssrvice for all ssctions;
leilcn of the depariment’s own research probiamgﬁ

€5 i
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9) Dosimetric health and physical control service; .

10) Supervision and respongibility for the observance of
laws. ‘ “ o

Cn the fulfillment of these duties rests the entire op-
eration of tha radiolsctople department. To carry out ite
duties the physical section will have adeguats room, per-
gonnel and fasilities at its disposaly from a legal stand-
point it will enjoy a fully autonomous position.

Adequately equipped sections of the departwment are a
prime necessity, but strict compliance with the operational
code remains the basic principle for safe operation. The
lcode must be prepared in every detall and specifically for
each department; congideration will be given to lozal con--
ditionzs of the depariment concerned provided they conform
gtrictly with the C3H code now in effect. R

Summary

‘The suthors discuss the principles of work with radio-
ilsotopes in fthe health services from the aspect of protac-
ition from ionizing radiation of the workers involved. From
the same aspect, the problem of the equipment of these de-
{partments is discussed in detail and the problems of the
working regimen at the clinical and esperimental depart-
ment are dealth with., B
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of an article entitled _i
?vfcmnayJ 'mtwri pru l@ﬁﬁf kuu

”Px jekww radif M
Kral GV‘M

fakulty v Hys
Cesk c:‘.n“ili:e'q ,

]

The developmernt of nuclie pwwwf iar poaaﬁfut usaes in
Czechoslovakie has ay We have
started operating our ﬁTd m*c@iw a@%wio?.£k1+ FL}?ﬁw@ &

considerable volune of radic pactive Md%wrﬁamﬁ which wntil
ramonily Lod to bhe Lﬁwm?hwd from sbroad. We have now the

foundatio on @h;vﬁ t0 expand our radiocactive suhuian&
for use Jn cur industry, a@x&clltu:ag health services ﬁnd
regaearch work. '

25 july 1857 states in Article |

arnment Dwﬂz of
o gure & broad utilization of radio-
43

v 1)
research lo to as

hy SCL@HG@, technigus &#nd medicine™, Thus was

‘ , j.th@ baais for an inmz@cﬂdwnt@d rize Ln the uss of
xaaeuacktﬂr waterials by all categories of science; the ind

centive wag stimnlated {av projects and construction of

centers engaged in work with radmais&twp@bw
Among the projacts figure the Experimental Radioisotopic
{RAI} Laborateories in Hradec Xrzlove.

, The project will become an asset to our national economy
provided we make iis operation safe and avoid any danger
to th@ health of workers,

Thv preoject, prepared in 1868, vas based on dompestic
and foreign experience. It was preceded by a scientific
.vimit to the USSR, in the course of which many problems

elative to the xnt}ia@+w omﬂraLlor of KAI laboratories
yovn cleared up in cooperation with our Ministry of Health

Tthe Mozcow Project anA+he %cQﬂaw Health Prmjoot.

£ % %
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diation for biophysical purposes.

icategories and will be performed in the followinyg centers:

The laboratory will concentrate its work on biological
and biochemical problems arising from the application of
radicisotopes. Radiocisotopes will be used as indicators of
chemical processes and will help in following physiclogical:
processes; they will also serve as sources of ienized ra-

. Operations will be classified accordingly into several

Biochemlcal laboratories
Analytical laboratories
Microbiological laboratories
Dozimetric laboratories

' For bioclogical and physiological research, we plan to

set up a zoo, surgery and autopsy rooms equipped with all
necessary facilities. The nature of the center dedicated
to research does not put any limitation as to the radio- |
isotopes to be used. However, the actual application of |
radioisatopes will given an approximate idea as to the |
range of common radiolsoctopes. : ’ ;

Table of Planned Radioisotopes

Beta Radiator Beta-Carmms Radiator = = Gamma Radiator

C -- 14~ Ka -- 24 Mn -- 54
¥ o-- 32 K -~ 42 - ‘

g -~ 35 : Fe -- 59

Ca - 45 Co ~- 60

Sr - 98 :

-J -~ 131

Energy Levels of Gamma Radiation

Eg = 0.722 - MeV ' ‘
- 0.637 MeV v |
0.364 MeV :

0.284 MeV

0.162 - MeV

0.080 . MeV

Amount * 0.27 mg equal to Ra per microcurie
the constant total dose of gamma radiation
2.30 rems per hour half-life = 8.14 days
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Mavimum Volune of Radio vity of Tad %vidual kuﬁlﬁi?ﬂfﬁp&ﬁ
groups | 4% Md microcuries {(Na-24, Ka-42) ;
grovps ¥ maxinuy volume 5 plerscuries (014, P-32,85-85,)

tin-54, T

B8, %fwﬁﬁg and Y-1311 -
GEOUL A EmaEiie

m vOiume Jed miaxﬁamriea (ca-45)

Current onE fakzmﬁ in gl leboratories will be limited
t¢ the Inl@’ compriced in the second category, in accor-
tdance with the provisicns of CEH Cude Ne. 341730 (Cz secho -
ogiavuk H,rmm ?fnulaainq Work with Badicactive Elemenis).

wited tine only opera-

In &xumi"ioﬂai gazes end for & 1i
tions will comprice a vﬁ?rmw of radioactivity larger than
the voluns euthorized by the Code for the second category.
fe shall alsc contemplste usi iner rediolestopes other than

those mentioned above In order to safeguard the radio-
asctivity reduction potentisl of the walls we have estab-
1ished specific limitse for the velvme of radicantivity
that may b placed against the wal any given room;
this mxi¢ keey doun dﬁd within “}e voluse of gamma
radiation penetrating inte the riTy TOOm.

Helpful Data for ihe Solution of Tﬁchni 8.1 Pf@biﬁms

1Y The tatﬁ}-miﬁjmmﬁt4? volume in the future laborato rie
shall not exzceed 1,000 microouries per annum. :

We estimate %ﬂ&% cne gquarter ka Bicrocuries per ﬁnmmm}
of this volume will be radicsctive glops; the dally volume
of radloactive liguid weste will connmw*enﬁly he below one
microcurie,

2) Volune and type 5 ‘ N
Licuid waste: (vrine, blood)-- 200 liters per
day
anorganic {waste water from
lahoratories end washrooms)-- 1,000
liters per day
Folid waste: organic (stool, dead animals, ,
half-life) = 100 days
anorganic (eotton, paper, _
glans) w1 cublc meter
: in 10 days

3} Radioa %ivc intenaity of liguid waste:up to 10 micro-
curies per 1,000 liters: :
kadima:tiVﬂ lnt&ngiiy of so0lid waste:
organic: 1 microcurie per kilogram
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ancrganic: 0.1 microourie per kilogram

4) Duration of waste storage: '
liguld for one week - half-life of 100 dayvs
solid anorganic - 1 to 2 months ‘ ,
solid organic - dead animals will be removed weekly to
concrete pits outside the hospital area.: '

§) Number of animals for experimentation: monthly volume
of animals is estimated at: S .
10 dogs . .
40 rabbilts
50 guinea pigs
100 rats
400 mice
For permanent stabling we estimate that the following
aguipment will be needed:
100 metabolic glass cages
20 large mwetabolic cages

6} Nuwber of laboratory workers:

¢ 15 men

- 15 women : '

A1l will be enwaged ir hot operations.

Nature of work: o :
receiving isotopes, transferring isotopes to indivi-
dual departments, distributing isotopes, preparing

- solutions, applying ilsotopes, recelving biological

material, measuring radicactivity, cleaning and de-
contaminating contalners and aids, chemical analysis
and synthesis, warking bioclegical material, chemical
proceasing of tissue sawples, mineralization, dis-

-

posing of liquid and solid waste.

- The RAIL laboratory prmjeﬁt‘in‘ﬂradec Kral@ve WES Con~
ceived on the basls of the following three major prin-
ciples of N. B. Garden: ' o

a) Work involving radicactive radiation must be performed
with a minimum danger for employee and surroundings;

b} Work must offer accurate and safe results; :

¢} Work must be economically feasible which is the result
cf the two preceding pra@iﬂea. 4

The plan, based on the gbove principlss, places the
pavilion accordingly at the end of the hospital zone in an
isolated location at a distance of over 100 meters from
all other clinical premises and in the direction of trade

s 1B e
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- ments and readving animals for experimentation. The zone

‘highest radicactivity vs followed by the laboratory for

the lowest aotivity is in the organic laberatory. -

e

winds. The pav rilion wad qﬁmlgaed.as a one. »tory fivv amsla
struciure with a auz>&a over the center alsle for better
lighting.

Thd*pavilion ig divided according to r&diq@ctivity into
three zones: ’

white zonae wiere ceptamine ation is prmﬂilﬁdlly nonexig-
tent; pink zone which is expoged to comtamination; red '
zone where the naiure of WUi} ‘must lead to oo ontamination.

511 thres zones (white, pi.k and red) of the pavilion
are divided in a longitudinal direcltion according to gand- |
t&r requirements inte two sectors:

Jdbora%ory and research ﬁrot oYX, where no animals are

used:
qﬂr%or for work with animals.

‘The division according to the level of raalmactxvity
hag a seguence patlern, whex @by the animal zone with the

hilood testing and isotope storage; then radioactivity

drops further in the }&bﬂf&*ﬁl) £or the aynthesx& of sub- |
stances and the prﬁﬁeaﬂiﬂg of blﬂiuQLcﬂl material; lmally

The de

clining gradient of redlosctivity appliﬂ@ to the.
gecond (pink) zone with the foklozmng secuence patterns
arniral stable,

wL@pﬁy room, surgery hall aﬂd4a0ntaminat0d
WaEENT 00N S

~ The end of the pink zone houses a clean washroom, aaer‘
réom with aunteradiography and dosimetry; they all may be
enterad from the white zone only.

The Mnltu HODLE ta%aﬂ care of the zoo r@quiremuntr*
storing and preparing foddsr, receiving animal consign-

has a workshop for fine mechanics, accessible from the

corridor but not linked with the aniwmal section. The fol-
lawinm cdditicnal facilities are recommended for the white
¥ nunmet&v& laboratories, weighing room, library and
reading room, study hall for physicians, offices, ward-
rwbﬂ aid recreation room for personnel.

Ih@ main laboratory emtrances are located in accordance
with the above mentlen@d layout for the r@qp@c?iVn ﬁmn@&n

¢ B A
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Pergsonnel

Personnel enters through the main gate inté the white
sone furnished with separate wardrobes for men and women.
Fmployees are required to check with the office prior to
tentering the pink or red zone. The office, eguipped with
a control board, is linked by telecommunication with all
laboratories and auxiliary services.

e

/
! The control board is equipped with the followling
devices: ' : .

1) Electric control of the main building entrance; this
prevents any unauvthorized access to the white section. .

2) Electric locks controlling the connection between the :
white and red zones. The lock to the red zome is not
released until the zone has been first made ready for o
operation by a thorough ventilation lasting 15 minutes.

3) Siynaling devices relating to the proper functioning
and any trouble of the ventilating system. :

4) Radicactivity in laboratories is auntomatically relayed |
and any excess of the prescribed maximum radiation in-
tensity level is immediately reported. !

5} The radicactivity of waste water is signaled before and,
after the diluting process. All precautionary and
gafety measures are taken in advance in case of an

: accident. :

6) Three public telephone lines and 25 internal exchanges
connect all rooms., The white zone has a regular press-i
button telephone systam; the pink and red zones use &
foot pedal to operate the telphone that is bulli into
the wall and protected by plastic insulation. The ani-
mal zone has a tentative two-way telephone communica-
tion linking the laboratory with the animal food supply
room and, at the same time, with the control board.

7} The control beard has two magnetophones recording any
message from the pink and red zones. A device for

, written recording is being tested. : v

8) The contrel of incoming and cutgoing messages permits
receiving reports and issuing orders at the same tinme
through all 25 exchanges.

9} The electric time of the control board is communicated
te @ll laboratories. ' B

- n

Employees enter the zones through a sanitary antercom
where they change into work clothes for het operations
(marked red); they are handed a film dosimeter and a twin
ionizing gamma ray recording box. They don galoshes be-
fore entering the red corridor leading to their respeqti?ﬁ

o, 18 o~
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laboratoriea. Vhen 1ea?ina’ﬁh@ pjﬁk or red zmone, they ra-
move their prataxﬁzve c]&fhﬁ*g‘(ma“ i ed) and plﬁﬂ@ it
in a locker. If their clothing or shoas aAre. contaminated,
they deposit them iﬁ a gpecisl GOWt&LﬁﬁT for laun&@riws
in the decortamination room to reduce activity to the per-
wizsible degree.

Hmmeyﬁem vse a shower and a drylng room; on the door
of the red wardroba Dp:ﬁl w inte the shower and the shower
in the anteroom have aultowatic gaugen controlling radic-

tactive contanmination.
I

Eninals

Animalse fmr experinentation are consigned to the receiv-
ing roowm and stabled in the recerve zaﬂ of the white ZONE -
From there *hwv are transierrsed into metabolic cages
through receiving windows (mice, guines-pigs, ra abbits) or
through parapet doors uridernsath the windows {doga, apes). |
Large aniwmals (dogs, apew, rabbiis) will in the fatuv& be |
thoused in alveonditioned metabolic ecages furnished with
diwunf@ﬂtxqq shower. The ca ges are huzjt to permit separa-
tion of urine from feces for examination dﬁd gauglng |

PUIDOESHE,

-

animal zmoo has 1wv cmrrid@vs, one for labora-
L GTY phl&wuﬂul and the other r feeding personnel; the
aﬁter connects witb the dwﬁOﬂt&m;natiﬁu TOOM .

s ﬁEIMwlg are dispozed of as solid waste. Part of

d animels will be left undér appropriate refrigera-
tiem for ﬁﬁewr?i dewys unitil they loose their raJAatzmmé ‘
gnother part will be ¥Yept in speclal containers or 0&narutq
vesgels.

Foddey

Enimal fodder is shipped to an appropriste storage
through ihe entrance located near the animal recelving
post. From there it is braug%+ to the kitchen located in
the center of the Z00.

Prepared fodder is passed through windows to tha red
 zone and ig carried to the moo. The rest of the Ffodder
ig dispesed of as solid.wastew . ‘
Unused Labo ratavy Glass and Aids |
They are Ga*fieé to the red zone through a wxmdmw in

19 .
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the non-conteminated washroom. The non-contaminated wash-
room is used mostly in connection with operations in the
white zone. ' ~

Y

Used Glass

* Used glass, concentrated in +he washroom for radiocactive
glass, is immersed into a caustic solution (acid orx lve)
for not mere than eight howrs. It is then rinsed with
water and placed into a closed glasswasher for warm water |
‘ringing. The glass is thereupon gauwed for radicactivity.
| If radiocactivify does not exceed the permigsible limit,
the glass is immersed into sulphuric chrome acid, rinsed,
dried in mobile electric dryers and carried directly back
to the respective laboratory groups. :

Ligquid Radicactive Waste

The structure of the building determines the division
the sewer system into three categories ‘
sur face conduits channeling rain, roof and surfsce
waters from firm areas and communications;

b) contluit for the removal of nenactive slops into septic |
tanks:; the condult is connected with surface water :
BEWETS ] _ ‘

o) active sglops, gauged to one microcurie volume per day
but not contaminated with solid matter, axe carried by
a separate conduit to the diluting station. :

=2

Sroet by

oG

Radicactive solutions known to have low radicactivity
may be poured into laboratory wastes: Highly radioactive
liquid waste {residues of certain solutions for injections)
are neuvtralized, evaporated and the residues are held as
solid waste. ‘ : ’ '

The sewers for active glops, as part of the water, sta&ﬁ
and heating pipeline svetem, are conveniently accessible
for inspectien and for parts replacement. -

The pipeline for the collection of slops ends in a dis-
' tribator cistern in which the slops are diluted. :

The distributer cistern has locks controlling the dis-
charge of slops into diluting tanks. The degree of radio-
| activity determines the volume of water to be supplied to
! {he tank through a pipe that makes the water circulate.
The diluting tanks may be operated alternately and may be
alse shut off for cleaning. The system of two diluting

' 20 e




ta Fers the poas iLility of adding nevtralizers and
Cﬁﬂﬁﬁﬁdh&ﬁx Ong Lhm dilutie e the degree re-

G, the diluted slops are
& pd&p and its floster
BWEY o

B et by the Cuﬁ Code Ho., 3417
discharged to another tenk wheve
regulate their dralunage ‘réa

: Tn case the diluting tank iz dew waged, the tank with th@
punp steps in ﬁ& centinve the dilution bv water supplied
to it in the gave wer &8 the diju cing tank; in thia

i cagae the action of z floater lg turned off w ail the
cdilution proadess Gl g

Over a certain periocd of time radioactive s sediments will
accumulate at the britﬁm mﬁ%,o the walls of ianx%n They
will be removed and digcharged inteo the tenk that haz the
punpy from there the radloactive mud is sucked off by a
ﬁmcaially built wnilt and disposed of ap any other solid

Wk 5&'&"

The fvll capacity operation of the ventilating system
requlres. the supply of 100,000 liters of water, which is
a volume adecuate to operate the diluting procaas.

\
Sawples of waste

er are taken from the tanks with probes
that ¢ome with a clozin

g head..

und and has a

The dilubing systen is k“ilt undergron
ti water from escaping

waterproof insulation {to prevent any
into the open. .

En suxiliary well-water pump with a capacity of 16
]A%ﬂzw bﬁf second iz installed in edd?ilcﬂ te the sube-
mersible punps.

. Redicisotopes

ka *’61 sotopes are conveved by & exall electrical over-

head track to the stovage xoom, where they are deposited
in &n umaﬁvmrmund automatic two-tler safe, di vidad,ln
Qﬂlpmffﬂ“ﬁfm storing guantities corregponding to two
curies. Radioisotopes may alse be stored in six auxiliary

”1inﬂvic containers. In addition to thet & maximom of
1,000 microcuries may be stored in s 40 x 40 x 36 centi-
neter safe. ;

H
¢

Radiovisotopes are dﬁ?lﬁ*d.iht& d@ and carvied in
&hipﬁ]ﬂg containers to the respective lahmrmfariér or
g sgad &h?éﬁﬂh ihr storage room window directly to the
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“tors: part of the zoo’s residues and of the laboratory's

Vhandling and will be deposited in soldered cans of varied |

Qrgarnic waste matter contaminated with gamma-beta rays

- litter with food residues; semisolid filth of washrooms}.®

Cagents with long half-lives,

the decontamination room. :

chemical lahmratory,wjﬁaah I&bﬁratéxy"has its own midget
storage space built into the wall. : L

.. Solid Radioactive Wasie

Tt will be claszified according to the degree of con-
tamination. Ordinary radioactive waste, solid dry non- .
corrosive and nondecaying residiues are placed into plastic
bags; most of the waste are paper napkins, clogged cotton,
rejscts of glass containers and instruments. The bags
will be depgsited in garbage drums which are hermstically
closed by a high frequency device prior to being carried
away .« ~ - ‘

 Part of the solid wasie will lose its radiocactivity
after peveral davs {some dead animals left in refrigera--

waste left in the cellar).

£,

The rest of orgamic waste matter 'requires special
sizes or will be cemented into prefabricated pits {various

with long disintegration half-lives originating in the -
microbiological and biocchemical laboratory; dead animals,

The cans will be sterilized to prevent any ocourrance
of gages in uwnfilled spaces. C

. The neutralization of solid waste will be done in the
building’s decontamination room connected with the zoo’s
corrvider. The decontamination room is planned to have
fazilitien for the dacontamination of laundry, precious
giass and instruments, to rid them of solid radiation

The wall between the red corridor and the decontamina-
ticn room will have a built in matrix in which ambulant
gloved boxes will be installed; this arrangement will per-
nit the removal and simultanesus decontamination of con-
taminated material, without exposing the laboratories
themselves to contamination and without the box entering

The entrance to the decontamination room leads through ‘
another sanitary antercom (second in sequence); it will

be furnished with a wardrobe for special protective

‘ - 2 -
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i signed to suit five sections according to the nature of

{a vapor divider and an electricity distributer. Outside

| conduit and the other of brick ducts. The airconditioning,

health officer of the Yraj
i

 and metabolic cages for large animals; the filters must be

by

Axaey

c¢lothing and a shower for the superficial cleaning of the
clothing; furﬁh@rrare, it will have a gauge 1o 'measure
radiocactivity. : Nl

The decontamination room leads through to a subt@rranean
gangway to the station for diluting radicactive waste
atvram Solid waste matter is carried thro ugﬁ a special
%it directly to a shed, rinsed and removed for storage to
mﬂ appfanriate place aggigned for that purpose by the

Protection of the Laboretery Atmoaphere

- The plan for the health protection equipment was de-

their operations: laboratory, radicactive zoo, surgery
TOOmS 5, unoontamina*ed zoo, decontamination.

There will be speclal airconditioning equlpment avail-
able for: digester, dustproof boxes, body dryer, dark roomu

Most of the airconditioning control system is located i
the main machine room of the administrative section. The |
machine room is divided into groups for filtering, mixture:
and fan chambers; it also has a rotating electric air-puup,

ailr will be drawn through a joint raintight grating set

in the window on the northern side of the building inio the

walled up bottom pressure chamber; from there the air is
distributed into the respective units. The exhaust of
stale aix from the suction fans in the main machine room,
is effected by a joint brick chimney passing through and
on top of the roof of the bﬂﬂlalng.,

One section of the ducts is made of galvanized steel

equxpmﬂnt is cobtained from current produetion. One com-
porent that must be made to order is the paper filter used
to clean radlcactive alr in the dlqe@ters, dustproof boxes

secured by the user himself.

The airconditioning system in laboratories will produce
a bottom pressure graduated according to the laboratery’s
radioactivity; it will control the flow of alr to prevent
the current from flowing from places with higher radioac-

!

tivity fto places with lower radicactivity.

oIS 2 3 oeboinca
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The airconditioning system is instrumental for a flaw-
legs progreas of laboratory work. Should there be a break~
down of any part of the equipment, we have thought of in-
lstalling a set of electric twin fans with auwtomatic

iwitgﬁas and slgnaling devices connedited with the control
0ard. s -

A gpecial device will be installed to contrel moisture
and cooling and to perform the second filtration of the -
iﬁir intake.

Fach digester and dustproof box is comnected with a
separate suction egquipment conslsting of a roof suotiom.
unit, of a special box filter located above the digester :
or above the dusiproof box in the room, and of a connecting -
duct, The output of the suctlon unit for the digester is
gauged to the prescribed intake velocity of 0.5 m per -
second; its operative opsuing has a dimension of 0.35 ma
which includes the tolerance for any opening in an incom-
pletely tightened ghield; the volums of air reguired per
hour will be €30 m3, ‘

The bullding’s aircdnﬁitiening'aystam will have an autod
matic electric pressure control with a pilot clrcuit switeh
for winter and swmmer operation.

The atmospheric control in the RAI laboratories will be
tested on & model standing 150 em above the floor, con-
nected with the suction equipment of the laboratory and
with the vacuum ducta. : . -

Hvaten of Oparatién in RAT Laboratories

Tt is the 3D method (Dilute, Disperse, Decontaminate].
511 operation will be performed in contaminateéd labora-
tories eontrolled precimely as the words indlcate: by di-
lution, dispersion and decontamination. o :

Bach iaboratory has its own preparatory room, clasei-
fied into specific categories according to the type and
volume of radicactive matter which is being processed
there, The preparatory room leads to one or twoe labora-
tories, always separated from the other by a protective
conorete wall and by & door panel. : L

 If any different technelcgy>af.operation is required
t+he panels are readily removed tc make a larger rooma.:




“imasonry types followed the method of N.V. Gusevl. Among

‘imake the floor and wall work an even unit.

I modern interior equipment for automatic underground dish-

« mongire,
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Construction Design

i The RAI laboratories are designed as a brick shell
building with the interior masonry either in brick or con-

crete according to gpacifications.
' The reduction of radiation intensity for the different

the planned gamma radiation media, the NA-24 agent has the

ihighest constant ionization dose of Ig = 19.06 per hour.
iIt will therefore be necessary to watch carefully the ap-

plicat. on of this agent and to make advance computation -
for all around protection.

"~ The plan for concrete masonry contemplates the use of ~
ordinary concrete with the specific weight of 2.3 kgm per
cm3; the brick masonry will have a specific weight of 1.45
kgm per cm3. Windows can be opened for natural ventila-
tion; they will be kept closed during operations so as not
to interfere with the airconditioning system. The pink and
red sections will have concrete floors with an even surface
covered by a mat topped by linoleum that will fit without
leaving any crevices. Walls and ceilings will have a
amocth surface that will be coated with a spray.:

Floor and walls will be connected with a rubber ledge,
which will have a five centimeter deep bottom groove to

All laboratories will be illuminated by dustproof light-
ing fixtures; their surfaces will be dusted in regular in-
tervals. The water, gas, garbage, electrical and communi-
cation systems will be installed in the ceiling and floor
to comply with the principle of keeping the room surface
conpletely even.

The project coﬁtemplates.the installation of a complete

ghaped safe, jet action glasswasher, stand for small meta-
bolic cages, a large metabolic cage and a body dryer. '

The radiation will be powered by an independent small
unit, which was selected for reasons of economy; it will
oparate cobalt radiation of250-500 Curies Co 60. {

WP b r s R oM SgRESM 13, TEOASLE 300

MR “uzmev: Spravochnik po radioactivnin izluchenim 3 !

zashtite, published in Moscow in o7
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The project was prepared in accordance with CIN Code No
341730 of June 1956, Eszxperlence and improvements made .
since then with this and other projects wers incorporated
into the 1 July 1859 smended version of the Code.

Summary.

Y

Thiz is a brief cutline of the project for radicisctope
laboratories (RAY). One part of the blueprints is pub-
lighed in the snnex to this article. The discussion con--
cerns important problems related to the operation in the
RAI laboratsries, which ultimastely detexmine the project’s
architestnral design. The article elaborates on the work
plan for lshoratories and the specialization of their
working procedures; on the radisisotopes to be used; the
classificaticn into categories asccording to the CBN Code
Ko 341780; the basic technical data neocessary to run the
project; the principles on which the project is founded;
the zoning according to degrees of radiation (white, pink
and red gones); the division into mections for animals
and for laboratories. Emphzals is placed on the proper
policy to govern the start of operations; on the central
comtrol of the entire laboratory conmplex: on the super--
vision of every movement of persomnel, animals, food, _
glass and aids, radieisotopen, liquid and solid waste;
on the protection of the alr in lakoratories. |
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i, 5% « covered landing on
top of gtalirs
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eleaning room
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1 P

Main  Floor of the Adminigtretion Seatlon and Zoo in the RAI
laboratorliaen

Z?he disgran is on the followling two pageﬂ%?'
Felow is the key to the diagram,/

770 = dressing room

75 = engline roon .
74 « ventlilating system englne room
73 - ghorage for capges

72 - gtorage for foddep

i, 5% - covered landing on top of stalre
e« preparetlion of fesd

27 - 200

71~ zoo

[26 - prevaration room, c¢leaning room
596 = blond test

Fo - boller room

81 = cozl storage

60 - water mair

70, 80 - stalrway
68 - decontaminatlion
€T = laundry

66 ~ deactivation

F - For further passages through walls and c@;iingﬂ rofer
to ehart No. BA (Mein Floor Passapes)
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